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Introduction

Characteristics of pulsatile hormone release have been examined during the early and mid-luteal stages
of the bovine oestrous cycle; the frequency of pulses of LH was greater during early than during
mid-luteal phases (Rahe et al., 1980; Walters et al., 1984). However, changes in gonadotrophin and
ovarian steroid secretion have not been examined in relation to the morphological changes of the first
dominant follicle. It is necessary to collect venous samples at a site close to the ovary to obtain accurate
measurements of ovarian steroid secretion. In the study reported here, the caudal vena cava was
catheterized via the lateral saphenous vein, with the aim of evaluating changes in concentrations of LH,
FSH, oestradiol and progesterone during the growth, early plateau and regression phases of the first
dominant follicle of the oestrous cycle in heifers.

Materials and Methods

The ovaries of five Brahman (Bos indicus)heifers were examined daily using transrectal ultrasonography
(7.5 MHz transducer, Aloka 210 DX) for two interovulatory intervals. The size and position of corpora
lutea and all follicles >5 mm were recorded as described by Savio et al, (1988). Serial blood samples
were collected during the second interovulatory interval for three sampling periods defined with
reference to the growth of the first dominant follicle: period 1 (growth phase) when a follicle > 7 mm

diameter was first detected; period 2 (plateau phase) when there had been no increase in size of .the
dominant follicle after 24 h; period 3 (regression phase) when the dominant follicle started to decrease
in size or the second wave of follicles had emerged.

Before the first day of serial blood collection, the caudal vena cava was catheterized using a
modification of the technique of Benoit and Dailey (1991), in which a polyethylene catheter (1 mm i.d.,
2 mm o.d.) containing a wire guide was introduced into the caudal vena cava via the saphenous vein.
Placement of the catheter within the caudal vena cava was confirmed using transrectal ultrasonography
as described by Norman and Fields (1993), with the tip of the wire guide positioned medially to the
body of the left kidney. This position corresponds to the site of maximum concentration of progesterone
in caudal vena cava blood. On specified days of collection, samples were obtained every 15 mM for 24 h

and subsequently assayed for LH (F. M. Rhodes, L. A. Fitzpatrick, K. W. Entwistle and J. E. Kinder,
unpublished), FSH (Wolfe et al., 1989), oestradiol (Kojima et al., 1992) and progesterone (Jolly, 1992) in

plasma. Jugular plasma samples were also obtained daily for the complete interovulatory interval and
assayed for the same hormones.

Mean concentration, frequency and amplitude of pulses for each hormone were determined using a
pulse analysis program (PULSAR; Merriam and Wachter, 1982) for each animal for the separate periods
of blood collection. Differences in these hormone characteristics due to sampling period were evaluated
by paired t tests.
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Table 1. Mean hormone concentrations in the caudal venae cavae of five heifers

during three sampling periods defined with reference to the growth of the first


dominant follicle

Hormone

Period"

LHFSH

(ngl)b(ng ml

Oestradiol

(pg m1-5)b

Progesterone


(ng mV l)b

1 0.43 ± 0.05 1.77 ± 0.07 11.49 ± 2.67 6.74 ± 2.98

2 0.36 ± 0.04 1.86 ± 0.03 3.07 ± 0.21 13.26 ± 3.81

3 0.34 ± 0.03 1.66 ± 0.08 4.35 ± 1.71 26.97 ± 5.70

Values are means + SEM.

'Growth, plateau and regression phases of the first dominant ovarian follicle, respectively.
b Periods 1 and 2 significantly different (P < 0.05).


'Periods 2 and 3 significantly different (P< 0.05).

Table 2. Pulse amplitude of hormones in five heifers during three sampling

periods defined with reference to the growth of the first dominant follicle

Hormone

LH Oestradiol Progesterone

Pe od" (ng mV1) (pg mV l)b (ng mV ')

1 0.29 ± 0.02 11.97 ± 2.44 7.26 ±3.14

2 0.38 ± 0.03 3.41 ± 0.78 11.73 ±2.18

3 0.48 ± 0.12 6.14 ± 2.77 34.25 ± 11.43

Values are means + SEM.

'Growth, plateau and regression phases of the first dominant ovarian follicle, respectively.
b Periods I and 2 significantly different (Pc 0.05).

Results and Discussion

The three sampling periods were (mean ± SEM) 2.5 ± 0.2 days, 5.6 ± 0.3 days and 8.2 ± 0.4 days after
ovulation, for the growth, plateau and regression phases, respectively. Diameter of the first dominant
ovarian follicle increased from 6.8 ± 0.5 mm to 9.8 ± 0.2 mm (P= 0.006) between the first and second
sampling periods, but did not change between the second and third periods (P= 0.26). Mean
concentration and amplitude of pulses of oestradiol were greater (P< 0.05) during the growth compared
with the plateau phase (Tables 1 and 2), suggesting that aromatase activity in the dominant follicle is not
maximal when maximum follicle diameter is attained. Similarly, Guilbault et al. (1993) reported peak
plasma concentrations of oestradiol occurring about four days before cessation of growth of the first
dominant follicle. Frequency of pulses of LH, oestradiol and progesterone tended to change in a
coordinated fashion (Fig. 1), being greatest during the growth phase of the dominant follicle, when
circulating concentrations of progesterone were < 1.0 ng ml 1. There was little indication of pulsatile
secretion of FSH. However, mean concentrations were high during the plateau phase (Table 1),
approximately two days before the day of emergence of the second dominant follicle. This finding is in
agreement with previous reports of increased concentrations of FSH preceding the emergence of a new
wave of ovarian follicular growth (Adams et al., 1992).
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Fig. 1. Frequency of pulses (number h ') of LH (M), oestradiol (El) and progesterone (7,)
in five heifers (mean ± scm) during the three sampling periods (growth, plateau and
regression phases of the first dominant ovarian follicle, respectively).

Conclusion

Ovarian venous concentrations of oestradiol were greatest during the growth phase of the dominant
follicle and were significantly reduced when the dominant follicle attained maximum diameter. Frequency
of pulses of LH, oestradiol and progesterone tended to change in a coordinated fashion and were
greatest during the growth phase. Mean concentrations of FSH were greater during the plateau phase,
approximately 2 days before emergence of the second dominant follicle, compared with the regression
phase. This increase in FSH, in conjunction with the decrease in oestradiol, may be an indication of loss
of functional dominance by the first dominant follicle of the oestrous cycle.
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Mason (1713-oestradiolassay). The authors thank G. De'ath for statistical advice, S. Stobart, C. Coleman and J. Cave
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